De novo design of ErbB2 epitope targeting fusion protein stabilized by coiled coil structure.
The extracellular cysteine-rich domains of ErbB2 receptors play important roles in ligand binding and receptor dimerization. The aim of the present study was to design a novel peptide exerting cytostatic effect toward ErbB2-overexpressing tumors based on one of the cysteine-rich domain (S1) of ErbB2. In order to create a stable molecule with unique structural and binding property, a chimeric molecule PL45 composed of ErbB2 S1 domain targeting peptide and the five stranded coiled coil domain from cartilage oligomeric matrix protein (COMP) was generated. PL45 was efficiently expressed in Escherichia coli and exhibited remarkable thermal and pH stability. It was capable of interfering with dimerization of ErbB2 and inhibiting the growth of ErbB2-overexpressing tumor cells in vitro and in vivo. The results provide evidence that the coiled coil structure can be used as a new scaffold to stabilize short peptides with potential application for anti-cancer immunotherapy and S1 domain of ErbB2 is a promising target for drug design.